Mass spectrometry analysis
Identification of PTMs occurring on hAPE1 was performed on immunopurified hAPE1 obtained from hAPE1-flag expressing HeLa cells (1) . hAPE1 was resolved by SDS-PAGE; corresponding protein band was excised, S-alkylated and digested with endoprotease AspN (1) . Digest aliquots were desalted/concentrated by µZipTipC18 (Millipore, Bedford, MA) before MALDI-TOF-MS or directly analyzed by nanoLC-ESI-LIT-MS/MS.
During MALDI-TOF-MS, peptide mixtures were crystallized using the dried droplet technique and α-cyano-4-hydroxycinnamic acid as matrix, and analyzed by using a Voyager-DE PRO mass spectrometer (Applied Biosystems, Framingham, MA) (1) . Spectra were acquired in linear and reflectron mode, and elaborated using the DataExplorer 5.1 software (Applied Biosystems). Internal mass calibration was performed with peptides deriving from enzyme autoproteolysis.
During nanoLC-ESI-LIT-MS/MS, digest aliquots were analyzed by using a LTQ XL mass spectrometer (Thermo) equipped with Proxeon nanospray source connected to an Easy-nanoLC (Proxeon, Odense, Denmark). Peptide mixtures were separated on an Easy C18 column (10 x 0.075 mm, 3 µm) (Proxeon) using a linear gradient from 5% to 50% of acetonitrile in 0.1% formic acid, over 60 min, at flow rate of 300 nl/min. Spectra were acquired in the range m/z 300-1800.
Acquisition was controlled by a data-dependent product ion scanning procedure over the 3 most abundant ions, enabling dynamic exclusion (repeat count 2 and exclusion duration 1 min). The mass isolation window and collision energy were set to m/z 3 and 35%, respectively. SEQUEST (Thermo) and MASCOT software packages (Matrix Science, London, UK) were used to identify modified peptides in nanoLC-ESI-LIT-MS/MS experiments by using an indexed database containing hAPE1 and endoprotease AspN sequence, a mass tolerance value of 2 Da for precursor ion and 0.8 Da for MS/MS fragments, endoprotease AspN as proteolytic enzyme, a missed cleavages maximum value of 2 and a static and dynamic mass modification associated to Cys carbamidomethylation, Met oxidation, Lys acetylation and Ser/Thr/Tyr phosphorylation, respectively (2) . Candidates with an individual Sequest XCorr value depending on charge state (>1.5, >2.0, >2.25 and >2.5 for charge state 1, 2, 3 and 4, respectively) or a MASCOT score >20 (corresponding to p<0.01 for a significant identification) were further evaluated by manual spectral inspection and analysis with the GPMAW 4.23 software (Lighthouse Data, Denmark) (2). This software generated a mass/fragment database output, based on hAPE1 sequence, protease selectivity, nature of the amino acid susceptible to potential post-translational modification and molecular mass of the modifying groups. Mass values were matched to peptides using a 0.02% mass tolerance value. GPMAW software was also used to confirm peptide identification during MALDI-TOF-MS. Supplementary Fig. S1 . Removal of the first 33 N-terminal residues drastically changes the experimental pI of hAPE1 in vivo. To evaluate the impact of the loss of the first 33 N-terminal amino acids on hAPE1 pI and MW, 2-DE analysis of immunopurified Flag-tagged hAPE1 and hAPE1N∆33 expressed in HeLa cells was performed as described previously (1) . Silver stained 2-DE gels of recombinant hAPE1-Flag proteins expressed in HeLa cells (20 mg from 4 x 10 7 cells) and immunopurified under native conditions from whole cell lysates; full length hAPE1 (A) and hAPE1N∆33 (B). Vertical and horizontal axes indicate apparent molecular mass (kDa) and pI values, respectively. It has to be noticed that the hAPE1-Flag protein was present in different focalized spots, as the consequence of different post-translational modifications, including proteolysis of its N-terminal sequence (red arrow). As expected from theoretical calculations, removal of the first 33 N-terminal residues drastically changed the experimental pI of the protein from 8.3 to 6.4. Supplementary Fig. S2 . hAPE1 co-localizes with poly(A)+ RNA. Immunofluorescence and in situ fluorescence staining. To evaluate whether hAPE1 interacts with mRNA, colocalization analysis was performed. For fluorescence in situ hybridization to detect poly(A)+ RNA, cells grown on coverslips and transiently transfected with hAPE1-GFP (1) were fixed in 4% paraformaldehyde, postfixed and permeabilized in absolute cold methanol for 10 min, rehydrated with 70% ethanol for 10 min, and equilibrated with 1 M Tris, pH 8.0, for 5 min. Hybridization was performed in a humid chamber at 42°C, using a 5'-labeled Cy3-Oligo-dT probe (30-mer) (Eurofins MWG Operon) for at least 1 h. The probe was diluted in hybridization buffer (1 mg/ml yeast tRNA, 0.005% BSA, 10% sulphate dextran, 25% deionised formamide, 2x SSC). After hybridization, cells were sequentially washed in 4x SSC and 2x SSC for 10 min, at 42°C. Cells were finally washed twice with 2x SSC and mounted. Controls included cells mockhybridized in the absence of probe or cells pretreated with NaOH to hydrolyze RNA. HeLa cells were transiently transfected with recombinant hAPE1-GFP, allowed to express protein for 48 h, and stained for poly(A)+ RNA by in situ hybridization. Bar, 8 µm.
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Supplementary Figure S3.
Effect of K + concentration on the hAPE1 endonuclease activity on abasic DNA. Endonuclease activity of hAPE1 and its mutant forms on abasic dsDNA, i.e. 34FDNA (1), displays a similar dependence on KCl concentration; conversely, maximal activity shows a shift toward lower KCl concentrations for the N∆33 and K to A mutants with respect to the wild type protein. In fact, while hAPE1 displays a maximum activity at 150 mM KCl, hAPE1 N∆33 is more active at 80 mM KCl, as the K5 is. The K3 mutant shows an intermediate behavior. These results support the notion that lysine residues present in hAPE1 N23-33 electrostatically control hAPE1 endonuclease activity, therefore suggesting that alterations of the charge state of these amino acidic residues may represent a molecular mechanism for regulation of hAPE1 enzymatic activity. Reactions were carried at 37°C for 30 min with hAPE1, hAPE1N∆33, hAPE1K3 or hAPE1K5 and using 0.02 nM enzyme concentration for each protein. KCl concentrations tested were 5, 10, 20, 40, 80, 150, 200 and 250 mM. Reaction products were separated on a denaturing PAGE, then gels were scanned and band intensity was quantified as described in Materials and Methods section and in (1) . The estimated amount of cleaved THF-DNA probe for each enzyme and for each condition is plotted in the graphs. Supplementary Fig. S4 . SPR experiments on hAPE1/(1-117)NPM1 complex. We previously reported that hAPE1 interacts in vivo with the N-terminal (1-117) region of NPM1 (1) . To evaluate the dissociation constant (K D ) of the complex formed by these proteins, SPR experiments were performed. Full-length hAPE1 protein was efficiently immobilized on the chip (see Materials and Methods for details). The K D of the complex between hAPE1 and (1-117)NPM1 was determined by injecting (1-117)NPM1 solutions at increasing concentrations (within the range 1-15 µM). Experiments were carried out at a 25°C, at a constant flow rate of 20 µl/min using HBS-TCEP as running buffer (90 µl injected for each experiment). The overlay of relative sensorgrams is reported. The K D value of the hAPE1/(1-117)NPM1 complex (0.668± 0.005 µM) was estimated by using the BIAevaluation v.4.1 software. Supplementary Fig. S5 . SDS-PAGE analysis of recombinant zAPE1 protein expressed in E. coli. Recombinant zAPE1 protein was expressed as GST-fused protein, as described in Material and Methods section. After purification through affinity chromatography, the GST tag was removed by thrombin cleavage and the protein was further purified as previously described. The quality of the recombinant zAPE1 protein obtained was then assayed by SDS-PAGE analysis. A representative SDS-PAGE analysis of the purified hAPE1 and zAPE1 proteins stained with Coomassie R-350 is reported. Supplementary Fig. S6 . Structure of the complex between hAPE1 and a 15-base-pair DNA containing the abasic nucleotide 3DR (1',2'-dideoxyribofuranose-5'-phosphate). The coordinates of the Protein Data Bank entry 1DEW (3) have been used to generate the drawing. Location of the first residue (Gly41) at the N-terminal side is highlighted. 
